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(54) GOODS PROCESSING DEVICE AND MANAGING SYSTEM 



(57) An object of the present invention is to present 
a control system that can be constructed using existing 
equipment and that can be adapted easily to changes 
in a production line. 

A product processing apparatus 2 or an RCU 3 and 
information terminals 4 are interconnected by the Inter- 
net or by an intranet 5. A WWW server 34 and a CGI 
are loaded onto the RCU 3, and a WWW browser is 
loaded onto the information terminal 4a. A processing 



program 39 that reads and writes operational informa- 
tion between the WWW server 34 and an operational 
program 31 that operates within the control unit of the 
product processing apparatus 2 and the RCU 3 is load- 
ed onto the RCU 3. When a WWW browser accesses a 
web page prepared in advance on the WWW server 34, 
the processing program 39, activated by the CGI, pro- 
vides operational information to the WWW server 34. 
The WWW server 34 presents the operational informa- 
tion to the WWW browser. 
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Description 

TECHNICAL FIELD 

[0001 ] The present invention relates to a product pro- 
duction line control method used in product production 
lines for such products as industrially produced food- 
stuffs and industrial parts. 

BACKGROUND TECHNOLOGY 

[0002] In conventional production lines where a set 
weight or a set number of pieces of a mass-produced 
snack or similar product is put into individual bags, the 
following processing is conducted. First, the mass-pro- 
duced product is supplied to a measuring apparatus 
where it is divided into portions of a set quantity; then 
those portions are put into individual bags by a bagging 
apparatus, giving the product the form in which it will be 
sold. The bagged products are then transported to an 
inspection line made up of a metal detector, weight 
checker, seal checker and the like. Substandard prod- 
ucts are set aside by this inspection line, and only the 
good products are packed by a box-packing apparatus. 
FIG. 7 provides a representation of a typical such pro- 
duction line. 

[0003] The operational conditions of each product 
processing apparatus constituting such a production 
line are set in accordance with the product being pro- 
duced. However, in many cases, simply setting the op- 
timal operational conditions for each of the individual ap- 
paratuses will not result in the operational conditions for 
the production line as a whole being met. In other words, 
because each of the individual product processing ap- 
paratuses operates in tandem with each other, the rela- 
tionships among the each apparatus have to be consid- 
ered when setting the operational conditions for each 
individual machine. Furthermore, because these appa- 
ratuses are working together in this way, if just one of 
these product processing apparatuses stops, then the 
entire production line stops. Therefore, the operational 
status of each of the apparatuses constituting the pro- 
duction line have to be monitored constantly. For this 
reason, as disclosed in Laid-open Japanese Patent Ap- 
plication No. H9-301327, control systems are used to 
control the operational conditions of each individual 
product processing apparatus constituting the produc- 
tion line. 

[0004] FIG. 8 is a representation of a control system 
for the operational conditions in a conventional produc- 
tion line. The control system shown in FIG. 8 includes 
individual product processing apparatuses 81, a host 
terminal 82 for monitoring these apparatuses, and a 
dedicated communications line 83 such as an RS 485, 
an ARCNET or the like. The individual apparatuses 81 
are interconnected with an RCU (remote control unit) 84 
for operating these apparatuses. Each RCU has a tele- 
communications board, and those telecommunication 



boards and the telecommunications board in the host 
terminal are interconnected by the dedicated communi- 
cations line. 

[0005] With this control system, an exclusive commu- 
5 nications processing program must be created specifi- 
cally to correspond with the dedicated communications 
line 83. Furthermore, an exclusive program for the host 
terminal must be created in order to display data show- 
ing operational information of the production line on the 
10 host terminal 82 as well as to make settings, and that 
program has to be adapted to all the interconnected ma- 
chines. 

[0006] With this type of control system , if there are any 
changes to the production line, e.g., if there are changes 
in the number of the apparatuses or in the product 
processing apparatuses constituting the production line, 
the host terminal 82 program must be updated in corre- 
spondence with the production line. Moreover, in the 
case of a control system using an exclusive host termi- 
te nal, there are restrictions as to where operations can be 
performed, as such operations can only be performed 
where that host terminal is located. Furthermore, be- 
cause of an exclusive program, special operations have 
to be learned, meaning that time is needed to learn 
25 these operations. 

[0007] In addition, because of the recent diffusion of 
the telecommunications infrastructure, it is common for 
production lines to have their own LAN, in which cases 
Ethernets is usually used. In such cases, with an RS485 
30 communications specification program, either the func- 
tions relating to communication functions have to be re- 
made, or a communication specification conversion box 
must be added. Moreover, in most cases information ter- 
minals such as personal computers (PCs) are part of 
35 the telecommunication infrastructure, and in such cases 
these information terminals use communication specifi- 
cations using TCP/IP. Therefore, users tend to avoid 
adding ARCNET or an exclusive host terminal. 
[0008] It is an object of the present invention to 
^0 present a product production line control system that 
can be constructed using existing equipment, can easily 
adapt to changes in a product production line, and re- 
quires only a short time for learning operations without 
having limitations as to wherethe operations can be per- 
^5 formed : as well as to present product processing appa- 
ratuses to be used with the system. 

DISCLOSURE OF THE INVENTION 

50 [0009] In order to solve the problems presented 
above, a first aspect of the present invention presents 
a product processing apparatus used in a product pro- 
duction line and presenting operational information via 
a network to an information terminal. The apparatus in- 

55 eludes a network interface, storage means, a WWW 
server, presentation means, transfer means and con- 
version means. 

[0010] The network interface uses TCP/IP to commu- 
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nicate with the information terminal. Storage means 
stores the operational information. The WWW server re- 
ceives from the WWW browser of the information termi- 
nal instructions regarding the operational information to 
be presented to the information terminal, and based on 
the received instructions designates such operational 
information. Presentation means presents the designat- 
ed operational information to the information terminal. 
Delivery means, pursuant to the designation, delivers 
operational information between the storage means and 
the presentation means. Conversion means converts 
the stored operational information into a format useable 
by the information terminal. 

[001 1] Using a WWW browser on the information ter- 
minal a user accesses a web page that presents infor- 
mation of the targeted product processing apparatus. A 
WWW server on the product processing apparatus ac- 
quires operational information of the product processing 
apparatus via delivery means and presents this to the 
information terminal. If a product processing apparatus 
of the present invention is used, a user can gain access 
to the operational information regardless of his location, 
by using a WWW browser on an information terminal 
connected to the Internet or an intranet. Therefore the 
operations of a production line can be monitored at any 
time. Furthermore, because an ordinary communica- 
tions specification is used, there is no need to prepare 
a special program or facilities for communication. Fur- 
thermore, because the output formats are kept consist- 
ent, the time required for operator training is shortened 
and the number of operating mistakes is reduced. 
[0012] A second aspect of the present invention 
presents a product processing apparatus according to 
the first aspect, wherein the conversion means converts 
operational information into data for display by a WWW 
browser, and the presentation means is a WWW server 
that transmits the converted operational information to 
the WWW browser on the information terminal. 
[0013] Because operational information is displayed 
using an existing application, the operation of that ap- 
plication is easy, and existing resources can be put to 
good use. 

[001 4] A third aspect of the present invention presents 
a product processing apparatus according to the first as- 
pect, wherein the conversion means converts opera- 
tional information into printable data and the presenta-' 
tion means is a printer client that sends the converted 
operational information to the information terminal, 
which has a print server function. 

[0015] Operational information that has been printed 
can be stored as permanent records. These records can 
be used as materials for such cases as guaranteeing 
products results, measures against product liability law- 
suits, and proposing future production plans. 
[0016] A fourth aspect of the present invention 
presents a product processing apparatus according to 
the first aspect, wherein the conversion means converts 
operational information into email and the presentation 
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means is an email client that sends the converted oper- 
ational information to the information terminal, which 
has an email server function. 

[0017] As with the third aspect of the present inven- 
5 tion, the operational information can be stored as per- 
manent records. The party responsible for the produc- 
tion line can confirm operational status at any time con- 
venient for him. Moreover, with a combination of a push- 
type email server and a portable wireless terminal, an 
io even better response to errors is possible. 

[0018] A fifth aspect of the present invention presents 
a product processing apparatus according to thef irst as- 
pect, wherein the conversion means converts opera- 
tional information into a file and the presentation means 
is is an FTP client that sends the converted operational 
information to the information terminal, which has an 
FTP server function. 

[0019] As with the third aspect of the present inven- 
tion, the operational information can be stored as per- 
20 manent records, with the further advantage of not re- 
quiring the physical space for storage required with pa- 
per records. 

[0020] A sixth aspect of the present invention 
presents a product processing apparatus according to 
25 any of the first through fifth aspects, wherein image in- 
formation is included in the operational information, and 
further comprising image-taking means for taking imag- 
es of the image information. 

[0021] Including image information in the operational 
30 information has the advantage of allowing confirmation 
of conditions that are difficult to grasp just with charac- 
ter-based information. 

[0022] A seventh aspect of the present invention 
presents a product processing apparatus used in a 
35 product production line wherein drive conditions can be 
set from an information terminal over a network. The 
product processing apparatus includes a network inter- 
face, storage means, a WWW server and update 
means. 

40 [0023] The network interface communicates with the 
information terminal using TCP/IP. Storage means 
stores the drive conditions. The WWW server receives 
from a WWW browser on the information terminal the 
drive information set from the information terminal. Up- 

45 date means updates drive conditions stored in the stor- 
age means pursuant to the received drive conditions. 
[0024] Using a WWW browser on an information ter- 
minal connected to the Internet or an intranet, a user 
can reset drive conditions regardless of where he might 

so be. Therefore, a machine on a production line that has 
a setting error or other problem can easily be put in good 
order. 

[0025] An eighth aspect of the present invention 
presents a product processing apparatus used in a 
55 product production line wherein drive conditions can be 
set from an information terminal over a network. The 
product processing apparatus comprises a network in- 
terface, storage means, reception means, and update 
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means. 

[0026] The network interface communicates with the 
information terminal using TCP/IP. Storage means 
stores the drive conditions. Reception means receives 
files from the information terminal. Update means up- 
dates drive conditions stored in the storage means pur- 
suant to the received files. 

[0027] As with the seventh aspect, multiple operation- 
al information can be written in a file and reset. Further- 
more, version upgrades of a drive program for a product 
processing apparatus can be written into files, so that 
the program can be updated. 

[0028] A ninth aspect of the present invention 
presents a production line control system that presents 
over a network operational information from a plurality 
of product processing apparatuses used in a product 
production line to an information terminal, or that is ca- 
pable of setting operational information for a plurality of 
product processing apparatuses over a network from an 
information terminal. 

[0029] A product processing apparatus includes a 
network interface : storage means, a WWW server, pres- 
entation means, delivery means, conversion means and 
update means. The information terminal comprises out- 
put means and a WWW browser. 
[0030] The network interface uses TCP/IP to commu- 
nicate with the information terminal. Storage means 
stores the operational information. The WWW server re- 
ceives from a WWW browser of the information terminal 
instructions regarding operational information to be pre- 
sented to the information terminal, and based on the in- 
structions can designate such operational information. 
The WWW server can also receive from the WWW 
browser of the information terminal drive conditions set 
from the information terminal. Presentation means 
presents the designated operational information to the 
information terminal. Delivery means delivers opera- 
tional information between the storage means and the 
presentation means, pursuant to the designation. Con- 
version means converts the stored operational informa- 
tion into a format useable by the information terminal. 
Update means updates the drive conditions stored in the 
storage means pursuant to drive conditions received 
from the WWW browser. 

[0031] Output means outputs operational information 
presented from the presentation means. The WWW 
browser can give the operational information instruc- 
tions and set drive conditions to the WWW server of the 
product processing apparatus. 

[0032] This has the same operational effect as the first 
and seventh aspects of the invention. 
[0033] A tenth aspect of the present invention 
presents a product processing apparatus used in a 
product production line and sending operational warn- 
ing information over a network to information terminals. 
The apparatus includes specification means for speci- 
fying a portable wireless terminal among the information 
terminals, communications means communicating with 



the designated portable wireless terminal, and conver- 
sion means converting the operational warning informa- 
tion into voice data or email, and sends the converted 
operational warning information over the communica- 

5 tions means. 

[0034] When the apparatuses constituting a produc- 
tion line stop, a warning is sent out by radio to the party 
in charge; therefore, even if that party is not actually in 
the same location as the production line, he/she can 

10 learn of abnormalities arising in the production line, thus 
allowing him/her to monitor the production line without 
restrictions in terms of time and place. 
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A BRIEF EXPLANATION OF THE DRAWINGS 



[0035] FIG.1 is a constituent diagram of a control sys- 
tem relating to the first embodiment. 
[0036] FIG . 2 is a block diagram showing the functions 
and constitution of a product processing apparatus and 

20 RCU. 

[0037] FIG. 3 is a drawing for explaining one example 
(status information) of operational information shown on 
a WWW browser. 

[0038] FIG. 4 is a drawing for explaining one example 
25 (preset information) of operational information shown on 
a WWW browser. 

[0039] FIG. 5 is a drawing for explaining one example 
(statistical information) of operational information 
shown on a WWW browser. 
30 [0040] FIG. 6 is a flowchart showing one example of 
the processing flow conducted by the RCU. 
[0041] FIG. 7 is a representation of a typical produc- 
tion line. 

[0042] FIG. 8 is a drawing for explaining one example 
35 of the constitution of a conventional control system. 

PREFERRED EMBODIMENTS 

[0043] Next, a detailed explanation of the control sys- 
40 tern and product processing apparatus relating to the 
present invention will be made while referring to the 
drawings. 



First Embodiment 



Constitution 

(1) Overall Constitution 

so [0044] FIG. 1 shows the overall constitution of a pro- 
duction control system relating to the present invention. 
[0045] This system comprises a plurality of product 
processing apparatuses 2, information terminals 4a, 4b, 
4c, 4d, and communications line 5. 

55 [0046] The product processing apparatuses 2 are 
product processing apparatuses constituting a product 
production line, which weigh out a set amount of a prod- 
uct such as foodstuffs and industrial parts, and after 
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putting these products into bags, conduct quality 
checks, and pack the bags into boxes. For example, 
these can be supply machines, combining and weighing 
machines, bagging machines, seal checkers, metal de- 
tectors, weight checkers, sorting machines, and box- 
packing machines. As will be described below, each 
product processing apparatus 2 is provided with an RCU 
3, and loaded onto each RCU 3 are a WWW (World 
Wide Web) server 34, an email client 35, an FTP client 
36, and a print client 37 (see FIG. 2). A detailed expla- 
nation of the product processing apparatus will follow 
below. 

[0047] The information terminal 4a comprises a per- 
sonal computer or workstation or the like, and is inter- 
connected with the communications line 5 via a network 
interface. Loaded onto the information terminal 4a is a 
WWW browser, an FTP server and an email client, mak- 
ing the information terminal 4a capable of accessing the 
WWW server 34 of each product processing apparatus 
2, transmitting files to and receiving files from the FTP 
client 36 thereof, and transmitting email to and receiving 
email from the email server 4c thereof. The WWW 
browser specifies with an IP address or the like the prod- 
uct processing apparatus with which it is to communi- 
cate, and causes the HTML (Hyper Text Markup Lan- 
guage) documents and the like stored therein to be dis- 
played. 

[0048] The information terminal 4b has a print server, 
and is interconnected with the communications line 5 
via a network interface. The information terminal 4b is 
connected to a printer. The print server receives print 
signals from a print client, and the corresponding data 
is printed by the printer. 

[0049] The information terminal 4c has an email serv- 
er, and is interconnected with the communications line 
5 via a network interface. The email server saves email 
for each email address that it manages. The email serv- 
er also has a push function, so that whenever it receives 
email from an email client, it immediately distributes the 
email to the email client indicated by the email address. 
[0050] The information terminal 4d is a cellular phone, 
PHS (personal handyphone system), pager or other 
portable wireless terminal. The information terminal 4d 
is connected with the communications line 5 via a bridge 
(wireless base station) 6. When there is data on the net- 
work that is addressed to the portable wireless terminal, 
the bridge 6 forwards this data wirelessly to the portable 
wireless terminal. Because when the recipient is a port- 
able wireless terminal, a different protocol is used, the 
bridge 6 has a protocol conversion function. 
[0051] The communications line 5 may, for example, 
be a local area network (LAN) comprising a 10Base-T 
Ethernet line, hubs and routers. This communications 
line uses TCP/IP as the communication protocol. (2-1) 
Constitution of a Product Processing Apparatus 
[0052] Each product processing apparatus 2 includes 
a drive unit 20, a sensor 21, an RCU (remote control 
unit) 3 that processes the signals from the sensor 21 
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and controls the overall product processing apparatus, 
and an image-taking unit 22. It further includes display 
and input means (not shown in the figure) for inputting 
and displaying product processing apparatus opera- 
5 tions. 

[0053] When, for example, the product processing ap- 
paratus 2 is a combining and weighing machine, the 
drive unit 20 can be a scatter feeder, a radiation feeder, 
a pool hopper, a weight hopper and the like; and when 
10 the product processing apparatus 2 is a weight checker, 
it can be a conveyer belt motor or the like. The drive unit 
20 drives in a manner matching the processing conduct- 
ed by each product processing apparatus when a prod- 
uct is being processed. 
15 [0054] When, for example, the product processing ap- 
paratus 2 is a combining and weighing machine, the 
sensor 21 can be a weight measuring sensor such as a 
load cell or opto-electrical tube that detects the product 
supply weight. The sensor 21 detects physical mass in 
a manner matching the processing conducted by each 
product processing apparatus 2. 

[0055] A camera such as a CCD camera or video 
camera, and an image file conversion means constitute 
the image-taking unit 22. The camera takes photo- 
graphs of the operational conditions of the product 
processing apparatus. For example, it can take pictures 
at a set interval of the flow of products being processed 
or the drive conditions of each drive unit. In the event 
that the operations of a drive unit are not good, it will 
photograph that part. Image file conversion means con- 
verts the photographed image into an image file, and 
sends this to a processing program 39 (to be explained 
below) of the RCU 3. 

[0056] As shown in FIG. 2, the RCU 3 includes a CPU 
30, a control program 31, a memory 32, a network in- 
terface 33, a WWW server 34, an email client 35, a FTP 
client 36, a print client 37, a CGI (common gateway in- 
terface) 38 and a processing program 39. 
[0057] The CPU 30 executes, monitors and controls 
the control program 31, the network interface 33, the 
WWW server 34, the email client 35, the FTP client 36, 
the print client 37, the CGI 38 and the processing pro- 
gram 39. The CPU 30 also reads various types of infor- 
mation from, and writes such information to, the memory 
32. 

[0058] The control program 31 is connected with the 
drive units 20a, 20b, 20c, etc., as well as the sensors 
21a, 21b, and 21c, and conducts drive control of the 
drive units 20 and control of processing of signals from 
the sensors 21 and control of the product processing 
apparatus overall. For example, if the product process- 
ing apparatus is a combining/weighing machine, the 
control program 31 drives the scatter feeder, radiation 
feeder, and pool hopper, and transports the product to 
the weight hopper. Then, based on the weight signal 
from the load cell interconnected with the weighing hop- 
per, it conducts combining/weighing. It then drives the 
weight hopper corresponding to the combining results 
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and causes the products to be discharged. It also caus- 
es the error information, drive conditions, operational 
conditions, which are product processing apparatus op- 
erational information, to be stored in the memory 32. 
[0059] Operational information that is error informa- 
tion refers to a product processing apparatus stopping, 
poor driving of a drive unit, sensor abnormalities, and 
the like. 

[0060] As shown in FIG. 4, which will be discussed 
later, drive conditions ("status") refers to product name 
("product name"), product code ("product code"), weigh- 
ing speed ("speed"), target weight value ("target 
weight"), upper limit for weight ("upper limit"), feeder 
drive adjustment ("feeder adjust"), hopper drive adjust- 
ment ("hopper adjust"), and the like. 
[0061] As shown in FIG. 5, which will be discussed 
later, operational status refers to number over weight 
("over), number at proper weight ("proper), number 
under weight ("under), actual processing speed 
("speed"), mean values of proper weight ("mean") 
standard deviation of proper weight ("std. dev."), fre- 
quency distribution of weight values for each weighing 
("histogram") and the like. 

[0062] The memory 32 stores, in addition to the error 
information, drive conditions, and operational status, 
HTML documents used by the WWW server 34 (to be 
described below) , image files created by image file con- 
version means, email used by email client 35 (to be de- 
scribed below), files used by the FTP client 36 (to be 
described below) , and character data to be used by the 
print client 37 (to be described below). 
[0063] A so-called LAN adapter, for example, consti- 
tutes the network interface 33 using TCP/IP as its pro- 
tocol. Unique IP addresses are set on the LAN. The net- 
work interface 33 is also connected with the communi- 
cations line 5, the WWW server 34, the email client 35, 
the FTP client 36, and the print client 37. 
[0064] The WWW server 34 includes a designation 
unit 341 and a presentation unit 342. The designation 
unit 341 , based on instructions from the WWW browser 
(to be described below), designates execution details 
and execution object. The presentation unit 342 dis- 
plays the execution object on the WWW browser. Exe- 
cution contents may be the displaying, for example, of 
an HTM L document stored in the memory 32, or instruct- 
ing the CGI to execute the processing program 39. The 
execution object may be operational information stored 
in the memory 32, such as error information, drive con- 
ditions, operational status, image files, as well as email 
data, file data and print data. The WWW browser and 
the WWW server communicate using HTTP (hypertext 
transfer protocol). 

[0065] The email client 35 transmits email stored in 
the memory 32 to the information terminal 4c, which is 
an email server. For email transmission, POP (post of- 
fice protocol), SMTP (simple mail transfer protocol), 
IMAP (Internet message access protocol) and the like 
may be used. 



[0066] The FTP client 36 transmits files stored in the 
memory 32 to the FTP server of the information terminal 
4a. Communication between the FTP server and FTP 
client is conducted using FTP (file transfer protocol). 

5 [0067] The print client 37 transmits character data 
stored in the memory 32 to the information terminal 4b, 
which contains a print server. Communication between 
the print server and print client is conducted using, for 
example, LPS/LPD protocol. This protocol may be a 

10 print protocol using TCP/IP. 

[0068] The CGI 38, based on the execution details 
and execution object designated by the designation unit 
341 , activates the processing program 39. This CGI 38 
is written in Perl (practical extraction and report lan- 

*5 guage). The CGI 38 delivers information between the 
WWW server 34 and the processing program 39, and 
activates the processing program of the WWW server 
34. The CGI 38 includes a plurality of programs corre- 
sponding to the designation. The CGI 38, when the ex- 

20 ecution details are for display, receives the display con- 
tents from the processing program 39, and, after con- 
verting the display contents into HTML format, provides 
them to the WWW server 34. 

[0069] The processing program 39 activates a pro- 
25 gram based on the designation provided by the CGI 38, 
and distributes error information email when an error 
has occurred and writes to the memory 32 image files 
converted by image file conversion means. The 
processing program 39 also includes a plurality of pro- 
30 grams corresponding to execution details and execution 
objects. 



35 



(3) Display and setting examples for operational 
information 



[0070] FIGS. 3 to 5 show examples of screens pro- 
vided by the WWW server 34 and the CGI 38 and dis- 
played by the WWW browser of the information terminal 
4a. The screen examples of FIGS. 3 to 5 are examples 
40 of a case where the product is potato chips and the ap- 
paratus is a weighing machine. 

[0071] In each figure, the display portion to the left is 
a menu screen to be displayed when the access request 
from a WWW browser to the web page of the weight 

45 checker is allowed. In FIGS. 3 to 5, the three items of 
"Status" (settings and display for the overall operations 
of the apparatus), "Preset" (advance settings), and "Sta- 
tistics" (display of operational status) are displayed as 
operational information options. Beneath "Statistics," 

50 "Display," "Mail," "FTP," and "Print" are displayed as op- 
erational status output options. 

[0072] The screen example shown in FIG. 3 is an ex- 
ample of a screen displayed when "Status" is selected. 
On the "Status" screen, the overall operations of the 
55 product processing apparatus are displayed. In this ex- 
ample, whether the apparatus is on or off and whether 
the production of the product is currently stopped or is 
ongoing is displayed. If a user changes the apparatus 
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on/off settings or the production start/stop settings and 
then clicks on the "Registration" button, operation con- 
trol of this product processing apparatus 2 will be con- 
ducted based on these settings. 

[0073] The screen example shown in FIG. 4 is an ex- 
ample of a screen displayed when "Preset" is selected 
from the menu. On the "Preset" screen, parameter val- 
ues showing the contents of advance settings are dis- 
played. In this example, forthe product being produced, 
the product name, product code, weighing speed, target 
weight per bag, upper weight limit and the like are dis- 
played. When "Feeder adjust" and "Hopper adjust" are 
selected, more detailed settings for the feeder and hop- 
per of the weighing machine are displayed. 
[0074] When a user wishes to change parameter val- 
ues, the user writes the new parameter values and clicks 
on the "Registration" button at the bottom of the screen. 
This causes the new parameter values to be written to 
the memory 32 of the product processing apparatus 2, 
and based thereupon the control of the product process- 
ing apparatus 2 will be conducted. 
[0075] The screen example shown in FIG. 5 is an ex- 
ample of a screen displayed when "Display" under "Sta- 
tistics" is selected from the menu. On the "Statistics" 
screen, actual operational status is displayed. In this ex- 
ample, number over weight, number at proper weight, 
number underweight, actual processing speed, mean 
values of proper weight, standard deviation for proper 
weighing weight, frequency distribution of weight values 
for each weighing and the like are displayed. Further- 
more, by using the frequency distribution of weight val- 
ues for each weighing to display image information, pro- 
duction status can be grasped with a single look. 
[0076] When a user selects any of "Mail," "FTP" or 
"Print" as the output for the operational status, the 
above-described information can be output by an email 
client, an FTP server or print server. Processing Flow 
[0077] Next, FIG. 6 will be used to explain the flow of 
processing in a control system according to the present 
invention. 

[0078] FIG. 6 is a flowchart showing one example of 
the flow conducted by an RCU in the present embodi- 
ment. The WWW server 34 can be accessed from the 
WWW browser on the information terminal 4a by input- 
ting as an URL (uniform resource locator) the IP address 
and the like assigned to each product processing appa- 
ratus. 

[0079] In Step S1 , the WWW server 34 waits for ac- 
cess from the WWW browser. 

[0080] In Step S2, the WWW server 34 performs a 
predetermined authentication processing. For example, 
the WWW server 34 requests input of user ID and pass- 
word, and allows access only when these match authen- 
tication information registered in advance in the memory 
32. If access is allowed, control proceeds to Step S3; if 
access is denied, then control proceeds to Step S14, 
described below. 

[0081] In Step S3, the WWW server 34, in order to 
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receive selection of type of operational information, 
sends to the WWW browser a menu screen wherein the 
left-hand side portion of FIG. 3 above is displayed. 
[0082] In Step S4, the WWW server 34 determines 

5 whether or not "Status" has been selected from the 
menu screen. If it determines "yes," then control pro- 
ceeds to Step S5; if it determines "no," then control pro- 
ceeds to Step S8 described below. 
[0083] In Step S5, the WWW server 34 activates the 

10 CGI 38. The CGI 38 activates the processing program 
39, which asks the control program 31 the status of the 
product processing apparatus 2. The control program 
31 replies to the processing program 39 by transmitting 
a signal corresponding to the status of the product 

is processing apparatus 2 at that time. Upon receiving the 
transmission, the processing program 39 converts the 
reply contents therefor into HTML format, which it trans- 
mits to the CGI 38. The CGI 38 provides the WWW serv- 
er 34 with the product processing apparatus status, 

20 which has been put into HTML format. The WWW server 
34 transmits the HTML -formatted status to the WWW 
browser. The WWW browser displays a screen showing 
the status of the product processing apparatus, for ex- 
ample, the screen in FIG. 3. Thereafter control proceeds 

25 to Step S6. 

[0084] In Step S6, the WWW server 34 determines 
whether parameters have been rewritten. More specifi- 
cally, the WWW server 34 determines whether or not 
the "registration" button has been clicked. If it deter- 

30 mines that it has been clicked, control proceeds to Step 
S7. If the user has not clicked on the "registration" but- 
ton, control returns to Step S4, and awaits the selection 
of a type of operational information. 
[0085] In Step S7, the WWW server 34 receives from 

35 the WWW browser the parameters inputted by the user 
and activates the CGI 38. The CGI 38 activates the 
processing program 39, which changes the status of the 
product processing apparatus for the control program 

31 . Then control returns to Step S4. 

40 [0086] In Step S8, the WWW server 34 determines 
whether "Preset" has been selected from the menu 
screen. If it determines "Yes," then control proceeds to 
Step S9; if it determines "No," then control proceeds to 
Step S12, described below. 

45 [0087] In Step S9, the WWW server 34 activates the 
CGI 38. The CGI 38 activates the processing program 
39, which reads the drive conditions from the memory 

32. Having read the drive conditions, the processing 
program 39 converts the reply contents therefor into 

50 HTML format and then sends the same to the CGI 38. 
The CGI 38 provides the WWW server 34 with the 
HTML-formatted drive conditions. The WWW server 34 
transmits the HTML-formatted drive conditions to the 
WWW browser. The WWW browser displays the drive 

55 conditions it has received in the manner, for example, 
as shown in FIG. 4. Thereafter control proceeds to Step 
S10. 

[0088] In Step S10, the WWW server 34 determines 
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whether parameters have been rewritten. More specifi- 
cally, the WWW server 34 determines whether or not 
the "registration" button has been clicked by a user. If it 
determines that it has been clicked, control proceeds to 
Step S11 . If the user has not clicked on the "registration" 5 
button, control returns to Step S4. 
[0089] In Step S11 , the WWW server 34 receives from 
the WWW browser parameters that the user has set and 
activates the CGI 38. The CGI 38 activates the process- 
ing program 39, which stores the rewritten drive condi- 10 
tions in the memory 32. Thereafter control returns to 
Step S4. 

[0090] In Step S12, the WWW server 34 determines 
whether or not "Display" under "Statistics" has been se- 
lected or not from the menu screen. If it determines "Yes, 15 
" control proceeds to Step S13. If it determines "No," 
then control proceeds to Step S14, described below. 
[0091] In Step S1 3, the WWW server 34 activates the 
CGI 38. The CGI 38 activates the processing program 
39, which reads operational status from the memory 32. 20 
Having read operational status, the processing program 
39 converts the reply contents therefor into HTML for- 
mat and sends the same to the CGI 38. Upon receipt 
thereof, the CGI 38 provides the HTML-formatted oper- 
ational status to the WWW server 34. The WWW server 25 
34 sends the HTML-formatted operational status to the 
WWW browser. The WWW browser displays the oper- 
ational status it has received in the manner shown, for 
example, in FIG. 5. Thereafter control returns to Step 
S4. 30 
[0092] In Step S1 4, the WWW server 34 determines 
whether "Mail" under "Statistics" on the menu screen 
has been selected. If it determines "Yes," then control 
proceeds to Step S1 5. If it determines "No," then control 
proceeds to Step S16, described below. 35 
[0093] In Step S1 5, the WWW server 34 activates the 
CGI 38. The CGI 38 activates the processing program 
39, which reads operational status from the memory 32. 
The processing program 39, having read operational 
status, converts the set email address as well as the re- 40 
ply contents therefor into email format, which it writes to 
the memory 32. Thereafter, the processing program 39 
activates the email client 35 and distributes the created 
email via the set email server. Thereafter control returns 
to Step S4. 45 
[0094] In Step S16, the WWW server 34 determines 
whether "FTP" under "Statistics" has been selected 
from the menu screen. If it determines "Yes," then con- 
trol proceeds to Step S1 7. If it determines "No," control 
proceeds to Step S18, described below. so 
[0095] I n Step S 1 7, the WWW server 34 activates the 
CGI 38. The CGI 38 activates the processing program 
39, which reads operational status from the memory 32. 
Having read the operational status, the processing pro- 
gram 39 converts the reply contents therefor into a file 55 
format, which it writes to the memory 32. Thereafter, it 
activates the FTP client 36, and causes it to distribute 
the file to the set FTP server. Thereafter, control returns 



to Step S4. 

[0096] In Step S18, the WWW server 34 determines 
whether or not "Print" under "Statistics" on the menu 
screen has been selected. If it determines "Yes," then 
control proceeds to Step S1 9. If it determines "No," then 
control returns to Step S4. 

[0097] In Step S1 9, the WWW server 34 activates the 
CGI 38. The CGI 38 activates the processing program 
39, which reads operational status from the memory 32. 
Having reading operational status, the processing pro- 
gram 39 converts the contents of what it has read into 
print data, which it writes to the memory 32. Thereafter, 
it activates the print client 37, and causes it to distribute 
the created print data to the set print server. Thereafter 
control returns to Step S4. 

[0098] In Step S2 above, if access from the WWW 
browser is denied, control proceeds to Step S20. In Step 
S20 : predetermined other processing is conducted. For 
example, the WWW server transmits to the WWW 
browser message display screens such as "Access De- 
nied." 

[0099] An explanation will now be given of error oc- 
currences. When an error occurs, error information is 
distributed by email. When an error occurs, the error in- 
formation is stored in the memory 32 by the control pro- 
gram 31 . Simultaneously thereto, the processing pro- 
gram 39 for error processing is activated by the control 
program 31. The processing program 39 for error 
processing calls the error information from the memory 
32, converts the set email address and the image file of 
the operational problem recorded at that time into email 
format, and writes these to the memory 32. Thereafter, 
the email client 35 is activated, and is caused to distrib- 
ute the created email. The error information may also 
be converted to file and print data format and then sent 
to the set FTP server or print server. 
[0100] In this embodiment, because the product 
processing apparatus comprises a WWW server, the 
display of operational information and the setting thereof 
can be conducted by a WWW browser on an information 
terminal, there is no need to connect the information 
terminals and trie product processing apparatuses with 
a dedicated line, making construction of the control sys- 
tem easy. Furthermore, because ordinary applications 
can be used as the applications for controlling the oper- 
ational information, operation becomes easy. Further- 
more, because by using ordinary applications, the op- 
erational information can be output and set in a variety 
of forms, locational and temporal restrictions in the con- 
trol of the product processing apparatuses can be great- 
ly relaxed. In addition, in this embodiment, the opera- 
tional information can be printed on a printer on the net- 
work. Thus there is no need to connect the product 
processing apparatuses to a print device. 
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Other Embodiments 
[0101] 

(a) In the above first embodiment, a 1 OBase-T Eth- 
ernet served as the communication line 5; 1 0 Base- 
2, 10 Base-5, 100 Base-T, etc., may also be used. 
The communication line 5 may also be changed to 
a wireless network. In such a case, the network in- 
terface 33 of the product processing apparatuses 
and the communication interface of the information 
terminals 4a through 4c may be adapted to work 
with a wireless network. In other words, any wire- 
less network may be used so long as the product 
processing apparatuses and the information termi- 
nals 4a through 4c can use TCP/IP. 

Furthermore, if at one end of the communica- 
tion line 5, modems, terminal adapters, routers and 
the like are used, and public lines such as telephone 
lines are used, interconnection with external net- 
works, such as the Internet, becomes possible. Do- 
ing this even further relaxes restrictions on where 
the system can be used. 

(b) In the first embodiment, the RCU 3 was provided 
with a network interface 33; it may be further pro- 
vided with an interface for portable wireless termi- 
nals. The mail server on the information terminal 4c 
may also be provided with an interface for portable 
wireless terminals. Doing this allows such interfac- 
es to connect with portable wireless terminals, and 
allows error information to be sent from a product 
processing apparatus to a portable wireless termi- 
nal of a system manager. 

(c) In the first embodiment, HTML documents were 
used as the form in which the operational informa- 
tion was presented, but the operational information 
may be presented in structured documents written 
in such markup languages as SGML (Standard 
Generalized Markup Language) and XML (extensi- 
ble Markup Language). 

(d) In the first embodiment, a CGI was used to ac- 
tivate the processing programs 39, but the various 
processing programs may be executed using SSI 
(Server Side Includes) and Asp (Active Server 
Page). 

(e) In the first embodiment, the product processing 
apparatuses automatically sends error information 
in such formats as email, files, and print data, but 
error information may be added to the display 
menu, so that it can be displayed on a WWW brows- 
er. 

(g) In the first embodiment, IP addresses were 
uniquely set on the LAN, but DHCP (Dynamic Host 
Configuration Protocol) may be used to allocate IP 
addresses dynamically. 

(h) In the first embodiment, operational status was 
converted to print data when printing, but in a case 
where a printer capable of using FTP protocol is 
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used, FTP may be used for output to a printer. 
Industrial Applicability 

5 [0102] By using the present invention, a production 
line control system using existing applications and net- 
work resources can be built, and adapting the system 
to changes in the production line becomes easy. If a net- 
work using TCP/IP is used, restrictions on the places 

10 from which a production line can be controlled are re- 
duced. Because control is possible using existing appli- 
cations, not only is operation easy, but the time needed 
for learning operation is reduced. 



1. A product processing apparatus used in a product 
production line and presenting operational informa- 

20 tion over a network to an information terminal, com- 
prising: 

a network interface using TCP/IP to communi- 
cate with said information terminal; 
25 storage means storing said operational infor- 

mation; 

a WWW server receiving from a WWW browser 
on said information terminal instructions re- 
garding operational information to be present- 
so ed to said information terminal, and designating 
operational information pursuant to said re- 
ceived instructions; 

presentation means presenting said designat- 
ed operational information to said information 
35 terminal; 

delivery means delivering operational informa- 
tion between said storage means and said 
presentation means pursuant to said designa- 
tion; and 

40 conversion means converting said stored oper- 

ational information into a format appropriate to 
said information terminal. 

2. A product processing apparatus according to claim 
45 1 , wherein 

said conversion means converts operational in- 
formation into data to be displayed on a WWW 
browser, and 

50 said presentation means is a WWW server 

sending said converted operational information 
to a WWW browser on said information termi- 
nal. 

55 3. A product processing apparatus according to claim 
1 , wherein 

said conversion means converts operational in- 
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formation into print data, and 
said presentation means is a print client send- 
ing said converted operational information to 
said information terminal having print server 
function. 5 9 

A product processing apparatus according to claim 
1 , wherein 

said conversion means converts operational in- 10 
formation into email, and 
said presentation means is an email client 
sending said converted operational information 
to said information terminal having email server 
function. 15 

A product processing apparatus according to claim 
1 , wherein 

said conversion means converts operational in- 20 
formation into a file, and 
said presentation means is an FTP client send- 
ing said converted operational information to 
said information terminal having FTP server 
function. 25 

A product processing apparatus according to any 
of claims 1 through 5, wherein 

image information is included in operational 
information, and said product processing apparatus 30 
further comprises image-taking means for taking 
images of said image information. 

A product processing apparatus used in a product 
production line and being capable of setting device 35 
conditions from an information terminal over a net- 
work, comprising: 

a network interface using TCP/IP to communi- 
cate with said information terminal; 40 
storage means storing said drive conditions; 
a WWW server receiving from a WWW browser 
on said information terminal drive conditions 
set from said information terminal; and 
update means updating, pursuant to said re- 45 
ceived drive conditions, the drive conditions 
stored in said storage means. 

A product processing apparatus used in a product 
production line and being capable of setting device so 
conditions from an information terminal over a net- 10 
work, comprising: 

a network interface using TCP/IP to communi- 
cate with said information terminal; 55 
storage means storing said drive conditions; 
reception means receiving a file from said in- 
formation terminal; 



update means updating, pursuant to said re- 
ceived file, the drive conditions stored in said 
storage means. 

A production line control system presenting opera- 
tional information from product processing appara- 
tuses used in a product production line to an infor- 
mation terminal over a network, or being capable of 
setting operational information for said product 
processing apparatuses from said information ter- 
minal over said network, wherein 

said product processing apparatus compris- 
es: 

a network interface using TCP/IP to communi- 
cate with said information terminal; 
storage means storing said operational infor- 
mation; 

a WWW server receiving from a WWW browser 
on said information terminal instructions re- 
garding operational information to be present- 
ed to said information terminal, and being ca- 
pable of designating operational information 
pursuant to said received instructions, and be- 
ing capable of receiving from a WWW browser 
on said information terminal drive conditions 
set from said information terminal; 
presentation means presenting said designat- 
ed operational information to said information 
terminal; 

delivery means delivering operational informa- 
tion between said storage means and said 
presentation means pursuant to said destina- 
tion; 

conversion means converting said stored oper- 
ational information into a format appropriate to 
said information terminal; and 
update means updating drive conditions stored 
in said storage means, pursuant to drive condi- 
tions received from said WWW browser; and 

said information terminal comprises: 
output means outputting drive information present- 
ed 

by said presentation means; and 

a WWW browser capable of setting in- 
structions for said operational information and drive 
conditions with respect to the WWW browser of said 
product processing apparatus. 

A product processing apparatus used in a product 
production line and sending operational warning in- 
formation over a network to information terminals, 
comprising: 

specification means specifying a portable wire- 
less terminal from among said information ter- 
minals; 
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communication means communicating with 
said specified portable wireless terminal; and 
conversion means converting said operational 
warning information into voice data or email da- 
ta; wherein 5 
said product processing apparatus sends said 
converted operational warning information via 
said communications means. 
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